HER2-targeted immunotoxins with low nonspecific toxicity and immunogenicity.
Immunotoxins have efficient anti-tumor activity due to their extreme potency. However, dose-limiting off-target toxicity and immunogenicity are the critical barriers for these immunotoxins to be used in a clinical setting. In this study, we designed a Pseudomonas exotoxin A (PE)-based human epidermal growth factor receptor-2 (HER2)-specific immunotoxin HER2-PE25-X7 by deleting most of domain II and introducing seven point mutations into domain III of the PE38 toxin. The anti-cancer activity, off-target toxicity and immunogenicity of this immunotoxin were carefully evaluated in vitro and in vivo. This new construct maintained the therapeutic potency of the original PE38-based immunotoxin HER2-PE38, with a greatly reduced off-target toxicity and immunogenicity. To compare with HER2-PE38, which resulted in the death of most of the mice after a single dose of 1.0 mg/kg, the new construct was completely tolerated at a dose of 10 mg/kg by the mice and almost completely depleted the tumor after treatment with five doses of 5 mg/kg of the immunotoxin. This work demonstrates a potentially attractive therapeutic modality for HER2-specific cancer treatment.